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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

for the

Air Materiel Command_ U. S. Air Force

STABILITY AND CONTROL CHARACTERISTICS AT LOW

SPEED OF A _-SCALE MODEL OF THE ED0 142

HYDR0-SKI RESEARCH AIRPLANE

By John M. Riebej Richard G. MacLeod_
and William C. Moseley; Jr.

SUMMARY

An investigation was made in the Langley 300 MPH 7- by !0-foot

tunnel to determine the low-speed stability and control characteristics

and the jet-engine duct-inlet pressure recovery characteristics of a

_-scale model of the Edo 142 hydro-ski research airplane.
5

Results of the model tests indicated elevator-flxed static longi-

tudinal stability amounting generally to a static margin of about

0.19 mean aerodynamic chord throughout most of the lift-coefficient

range. The model was very stable longitudinally near the stall and_

consequently_ the maximum trim lift coefficient available from the

elevators (ruddervators) was limited to 1.09. A higher maximum trim

lift coefficient (1.2) could be obtained by extending the leadlng-edge

slats inboard 0.12 semispan from the original position. The model had

approximately neutral static directional stability over the yaw angle

range of ±5° at low angles of attack which could be improved by blunting
the rearward end of the hull. The effective dihedral of the model was

high throughout the lift-coefficient range mainly because of the large
vee tail. The effectiveness of the rudder (ruddervators) was adequate

to trim the model through the yaw range of ±15 ° at both low and high

up-elevstor (ruddervator) trim angles. The aileron effectiveness was

satisfactory up to and beyond the angle of attack for maximum lift

coefficient.

Of several configurations of the jet-engine duct inlet_ which was

located on top of the fuselage; a duct with a trumpet-shaped ramp with
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medium-height walls appeared to give the most uniform flow distribution
and the highest ram recovery at the location of the engine compressor.

INTRODUCTION

An investigation of the stability and control characteristics at

low speed of a L-scale model of the Edo 142 hydro-ski research airplane
5

has been made in the Langley 300 MPH 7- by lO-foot tunnel. Hydro-skis

are a form of retractable landing gear consisting of planing surfaces

which provide acceptable characteristics for aircraft on water_ snow_

and ice without compromising their flight performance. Tank tests (ref-

erence i) followed by successful full-scale tests (reference 2) of a

low-speed amphibian fitted with hydro-skis have shown their feasibility
for low-speed aircraft.

The Edo 142 airplane was designed to study the feasibility of

using hydro-skis on a jet-propelled high-speed fighter-type airplane.

Since the hydro-skis would be fully retracted during high-speed flight_

the landing and take-off characteristics were of primary concern.

The present paper contains the results of a low-speed longitudinal
and lateral stability and control investigation of a L-scale model of

5
the airplane. Results of an investigation to develop a suitable Jet-

engine air intake for the airplane are also included.

SYMBOLS

The system of axes used_ together with an indication of the positive

forces 3 moments# and angles# is presented in figure i. The symbols

used in this paper are defined as follows:

CL lift coefficient (Lift/qS)

CX longitudinal-force coefficient (X/qS)

Cy lateral-force coefficient (Y/qS)

C z rolling-moment coefficient (L/qSb)

Cm pitching-moment coefficient (M/qS_)

i__¸__ |i _
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-k

Cn yawing-moment coefficient (N/qSb)

CD drag coefficient (-C X when @ = O)

X longitudinal force along X-axls# pounds
w

Y lateral force along Y-axis, pounds

Z force along Z-axis (lift equals -Z), pounds

L rolling moment about X-axis, foot-pounds

M pitching moment about Y-axis, foot-pounds

N yawing moment about Z-axis# foot-pounds

q free-stream dynamic pressure, pounds per square foot _V2/2)

S wing area, square feet

wing mean aerodynamic chord, feet

b wing span, feet

V free-stream velocity, feet per second

A aspect ratio _2/_

p mass density of air, slugs per cubic foot

angle of attack of thrust line, degrees

$ angle of yaw, degrees

it angle of incidence of stabilizer with respect to thrust line,

degrees

5 control-surface deflection measured in a plane perpendicular to

hinge line

H total pressure, pounds per square foot

p static pressure, pounds per square foot

cz, =
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Cn, =

The subscript _ indicates that

Subscripts :

e

a

r

0

1

2

elevator

aileron

rudder

free-stream conditions

conditions at duct inlet

conditions at compressor rake

was held constant.

MODEL AND APPARATUS

The physical characteristics of the !-scale model of the Edo 142
5

airplane are presented in figure 2 and table I and photographs of the

model are shown in figure 3. Dimensions of the three slat configurations

investigated are given in figure 4; fence dimensions and fence locations

are presented in figure 5. A plain sealed aileron was incorporated in

the left wing (fig. 2). The ruddervator gap was also sealed. The term

ruddervator will be applied to the vee-tail control surfaces that prod-

uce the combined effect of elevator and rudder. These same tail sur-

faces will be referred to as elevators when used only as a longitudinal

control and rudders when used only as a directional control. Revisions

of the sternpost region of the fuselage and the addition of a water

rudder to the model are shown in figure 6.

The afterducting of the Jet engine was simulated by the use of an

open tube of constant diameter. Fittings of the tall mounting partially

blocked the duct in the rear region (fig. 3); therefore, duct tests

were made with the tail removed. Pressure rakes made of O.030-1nch

steel tubing were located at two fuselage stations (fig. 7), one at the

duct inlet and the other at the region of the airplane engine compressor.

i i:

i ii i
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The inlet rake consisted of 26 total-pressure tubes and 5 static-

pressure tubes; whereas the compressor rake had 24 total-pressure tubes

and 12 static-pressure tubes (fig. 8).

The original ramp plan form and the modified ramp which was tested

with three different wall heights are shown in figure 9. The low-wall-

ramp configuration was obtained by cutting down the high-wall ramp to a

flat surface; whereas the medium wall was built-up from the low wall

with modeling clay. The ramp floor remained the same throughout the

tests.

TESTS

The tests were made in the Langley 300 MPH 7- by 10-foot tunnel at a

dynamic pressure of 22.64 pounds per square foot which corresponds to

a Mach number of 0.12 and a Reynolds number of 1.16 x 106 based on the

mean aerodynamic chord of 1.35 feet.

Most of the force tests were made with the original duct ramp

incorporated on the model. The effect of modifying the ramp on the

model stability and control characteristics is believed to be small.

Jet-engine air-inlet velocities were varied from 1.70 to 0.50 free-

stream velocity by using orifice plates at the rear of the duct. Most

of the duct surveys were made at an inlet-velocity ratio near 0.80, the

estimated value required for the Jet engine (Westinghouse J-34-WE-22) of

the airplane in the landing speed range.

CORRECTIONS

The angle of attack, drag coefficients, and pitching-moment coef-

ficients have been corrected for Jet-boundary effects determined by

methods of reference 3 based on unswept wings. The effects of wing

sweep on the corrections have been found to be negligible (reference 4).

The model coefficients have been corrected for blocking by the model

and its wake by the methods of reference 5.

Tare corrections resulting from the support strut have not been

applied since experience on similar models indicates that these cor-

rections would be small except for the drag. Estimates made from pre-

vious investigations of similar complete models in the 300 MPH 7- by

lO-foot tunnel indicate that the drag coefficients presented for the
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i

_-scale model will be lower by about 0.01 if the effects of the model

support struts are considered.

Horizontal buoyancy on the model and tunnel-air-flow misalinement

have also been accounted for in the computation of the test data. The

ram-recovery ratios have been computed from the average value of the

total-pressure readings.

RESULTS AND DISCUSSION

The figures in which the results are presented are summarized in

the following table:

Figure

Longitudinal Stability and Control:
Effect of tail incidence ................... i0

Elevator effectiveness ..................... ii

Neutral point location ..................... 12

Effect of stall-control devices ................. 13

Effect of alighting gear .................... 14

Lateral Stability:

Parameters ........................... 15

Characteristics in yaw range .................. 16

Directional Control:

Rudder effectiveness ...................... 17

Lateral Control:

Aileron characteristics in pitch

Aileron characteristics in yaw

................ 18

................. 19

Pressure Recovery:

Ram-recovery-ratio contours at inlet .............. 20

Variation of inlet ram-recovery ratio with inlet

velocity ratios ........................ 21

Variation of ram-recovery and velocity ratios at the

inlet with angle of attack .................. 22

Ram-recovery-ratio contours at compressor ............ 23

Variation of ram-recovery and velocity ratios at

compressor with angle of attack ................ 24

C-OIL_ml_iJ_Ab -
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Longitudinal Stability and Control

Results of the tail incidence and elevator tests, figures i0 and ii,

respectively, indicate that the model possesses large longitudinal

stability throughout the lift-coefficient range for the normal center

of gravity. Elevator-fixed neutral points of the model determined from

the stabilizer tests are presented in figure 12. The power effect of

the jet engine which has been estimated from thrust consideration only

(fig. 12) adds positive static margin because of the relatively large

vertical distance of the thrust axis above the center of gravity.

At high lift coefficients, the model became very stable, figures lO

and i13 resulting in reduced effectiveness of the elevators which limited

the trim lift coefficient to 1.09 for the model with the center of

gravity at normal position (0.2_ M.A.C.). The landing speed of the full-

scale airplane with a wing loading of 41 pounds per square foot is thus

estimated to be 121 miles per hour, Reynolds number differences between

the full-scale airplane and the model being neglected. A maximum trim

llft coefficient of 1.2, corresponding to a landing speed of 115 miles

per hour (fig. ll(b)), could be obtained at a more rearward center-of-

gravity position, 0.40 M.A.C., where the model had a static margin not

less than 0.04 M.A.C., figure 12. It may not be desirable however, to

move the center of gravity to the rearward position because of

directional-stability requirements which will be discussed later. With

the normal center of gravity, a maximum trim lift coefficient, 1.17,

could be obtained by extending the original slat inboard 12 percent

semispan without the fence (fig. ll(c)). Longitudinal stability and

control parameters of the model are presented in table II.

Stall-Control Devices

In an attempt to increase the maximum trim lift coefficient

obtainable on the airplane by delaying the stable break of the pitching

moment to higher lift coefficients, the effect of varying the position

s/%d size of the stall-control devices was investigated (fig. 13).

The model without stall-control devices and the model with the

0.32_ slat and fence at 0.49_ possessed a region of neutral stability

in the upper part of the lift-coefficient range and had relatively low

maximum lift coefficient. The addition of a fence alone_ had only a

slight effect on maximum lift coefficient. The 0.49_ slat resulted in

appreciable increases in maximum lift with slight decreases in drag

at angles up to about 8 ° . Above 8° , the drag rise and the stable break

in the pitching moment were delayed to higher lift coefficients w_th
the addition of the slat. As the slat span was increased to 0.75_
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maximum lift increased_ while the drag rise and stable break of the

pitching moment were delayed.

The addition of the fence to the wing with the slat affected the

model characteristics only slightly and resulted in very little change
in maximum lift coefficient.

Alighting Gear

The effect of lowering the various components of the alighting

gear on the aerodynamic characteristics of the test model is presented

in figure 14. The data show that lowering the gear generally increased

maximum lift by a small increment, with the highest maximum lift occur-

ring with both skis down and ski wells filled with modeling clay and

faired smooth to hull-bottom contours. Except near the stall 3 the

pitching moment generally became slightly more negative with extension

of the gear; very little elevator deflection would be required, however_

to counteract the trim change. The drag increment due to lowering the

gear was positive for lift coefficients below 0.9. Above about 0.9

lift coefficient_ the drag increment was negative because of the

increased lift due to lowering the gear. Fairing the main ski well

reduced the drag coefficient considerably; however_ fairing the tail

ski well had only a slight effect.

Lateral Stability

The static lateral-stability parameters determined from tests at

angles of yaw of 0 ° and 5° are plotted against lift coefficient in

figure 15 for the wing alone with tip floatsj the model with tail off,

and with various configurations of the complete model. The results of

yaw tests at several angles of attack for several model configurations

are presented in figure 16.

The variation of effective dihedral for the wlng alone with tip

floats generally agrees closely with estimates determined from refer-

ences 6 and 7. As seen in figure 15(a)_ the addition of the fuselage

to the wing resulted in a positive increment in CZ@ (as might be

expected for a high-wing model configuration with extensive fuselage side
area), but did not have a large effect on the vardation of effective

dihedral with lift coefficient. The addition of the vee tail to the

model resulted in a large increment in CZ_ , particularly at low lift

coefficients. The maximum value of CZ@ occurred at a lift coefficient

of about 0.8 and corresponds to an effective dihedral of 28 ° on a plain

7 ¸ _ _

.... !_: _i !
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untapered wing of aspect ratio 6. The addition of an end plate_ obtained

by filling in the region between the tip float and the extended skid_

generally decreased the variation of CZ9 with CL. The data of ref-

erence 8 indicate that an increase in Reynolds number corresponding to

flight would increase the maximum effective dihedral by extending the

range of increasing CZ9 with CL to higher lift coefficients and

thus delay and possibly reduce the decreasing tendencies of CZ9

exhibited by the data at high lift coefficients.

The model, as originally tested (fig. 2), had'practically neutral

directional stability in the yaw range of ±5 ° at low angles of attack

as shown in figure 16. Tail-off tests, figure 17_ also showed the

largest instability in the same yaw range and indicated that the contri-

bution of directional stability from the tail was about constant through-

out the yaw range tested. Observation of the air flow over the hull by

means of wool tufts indicated no separation_ but showed a region of

rough flow near the sternpost where the trailing-edge angle was large

(fig. 6). The hull bevel probably produced the instability in a manner

somewhat similar to that by which a bevel of about the same trailing-edge

angle on a control surface produces a hinge-moment overbalance through

a small angle-of-attack range.

The directional stability of the model in the low yaw range
increased with angle of attack; above an angle of attack of i0 ; the

yaw range of reduced stability was absent.

An attempt was made to alleviate the directional instability in

the low angle-of-attack range and yaw range by building up the rear

portionlof the hull as shown in figure 6. With the built-up trailing-
edge cdnfiguration the model was directionally stable; figure 16_ but

the stability was still considerably less in the low yaw-angle range

compared to that of the high yaw-angle range. Addition of a water rudder

improved the directional stability in the low yaw-angle range. With

the faired water rudder (fig. 6); the directional instability was worse

than with the original configuration (fig. 16(a)).

Although the effective dihedral was large because of the vee tail_

references 9 and I0 indicate that the effect might not prove detri-

mental for the configuration with blunted afterbody (depending on the

mass distribution of the Edo airplane) because of the over-all large

directional stability. Reference ii indicates that, at landing approach

speeds, effective dihedral high enough to produce oscillatory instability

on one airplane could be tolerated by pilots (that is; would not be

dangerous to fly but would not necessarily be desirable or pleasant).
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Directional Control

The effects of rudder deflection on the aerodynamic characteristics
of the model in yaw are given in figure 17. The data are presented for
angles of attack of 0° to 12°3 with corresponding elevator trim angles
of 0° and -20° . Rudder effectiveness was less at the larger elevator
trim angles3 but was still adequate to trim the model to an angle of
yaw of about 15° . The changes in pitching momentresulting from rudder
deflections were generally small and the maximumspread of the curves
indicates that the largest change in elevator angle for trim would be
about 2° .

Although rudder deflections required for trim at small yaw angles
(5° to -5°) would be different than indicated by figure 15 for the
model with a revised rearward portion of the hull 3 the rudder deflec-
tions required for higher yaw angles would be similar because the change+
in yawing momentcaused by hull afterbody revisions generally occurred
only in the yaw range of ±5° . Rudder effectiveness generally varied
linearly with rudder deflection for the range of rudder angles tested
and showedno tendency to decrease at the high rudder angles.

Lateral Control

The effect of aileron deflection on the aerodynamic characteristics
of the original model is presented in figure 18_ these data were obtained
with only the left aileron deflected. The aileron was effective up to
and beyond the angle of attack for maxLmumlift coefficient 3 about 22°.
The aileron effectiveness was about constant for negative aileron deflec-
tions through the angle-of-attack range up to 22° . For positive deflec-
tions aileron effectiveness dropped off slightly at angles of attack
approaching the stall. The aileron effectiveness generally held to high
deflections throughout a large part of the angle-of-attack range and
indicated that deflections larger than those tested would produce satis-
factory increments of roll.

Favorable yawing momentsaccompanyingaileron deflection occurred
for angles of attack less than about 3 • This favorable effect may in
part be attributed to an end-plate effect caused by the tip floats
as noted in reference 12. Part of the effect_ however3 maybe attri-
buted to sidewash induced at the tail by aileron deflection. At high
angles of attack 3 unfavorable yawing momentsaccompaniedaileron
deflection. Because the aileron effectiveness is not reduced with angle
of yaw3 according to figure 193 and because the model can be madeto
possess large directional stability throughout the entire yaw range
by blunting of the hull sternpost region, the amountof unfavorable
yaw due to aileron deflection present will have only a slight effect
on static roll effectiveness 3 although the model had large amounts of
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effective dihedral. The aileron roll effectiveness parameter CZ_
obtained in the vicinity of _ = 0 showsgood agreement with theory
of reference 13. The measuredvalue obtained for CZ$ was 0.0014

comparedto the theory which gives a value for CZ_ of 0.0013. The
increased value for the experimental results can be attributed to an
end-plate effect of the tip floats (reference 12).

Duct Pressure Recovery

The ram recovery characteristics at the duct inlet are presented
in figure 20 for the original ramp and for the modified ramp with high
ramp walls. The data showthat the original ramp had large ram-recovery-
ratio losses in the lower region of the inlet caused by a building-up
of the boundary layer. This condition occurred even at low angles of
attack.

It was expected that because of this large boundary layer there
would be separation on the lower wall of the diffuser, which had a
sharp radius of curvature (fig. 7). Reference 14, which is a study
of the effects of various ramp shapes on the ram-recovery characteristics,
indicated that for over-all ram-recovery efficiency the trumpet-shaped
ramp plan form would be more desirable than the one originally tested.

The model was therefore modified to incorporate the ramp plan
form as shownin figure 9. The ram-recovery contours of the modified
ramp generally had good recovery in the lower region of the inlet
throughout the angle-of-attack range. This good recovery near the ramp
floor resulted from strong vortices emanating from the deep walls which
were effective in preventing thick boundary layer on the floor. With
the strong vortives, however, large losses occurred in the region just
below the lip. The inlet ram-recovery-ratio variation with inlet-
velocity ratio for several angles of attack of the model is shownin
figure 21 for the original and modified high-wall ramp. Although the
over-all ram recovery was slightly less for the modified ramp, the

k

recovery pattern with lower losses on the ramp floor is probably more

desirable. The large ram-recovery loss at an angle of attack of 20 °

for the hlgh-wall ramp resulted from losses in the upper part of the

duct inlet as mentioned previously for low angles. An angle of attack

of 20°_ however, is beyond the range of _ for maximum trim lift

coefficient. The variation of inlet ram-recovery ratio and inlet-

velocity ratio with angle of attack is shown in figure 22 for the

original ramp and modified high-wall ramp. At low angles of attack up

to 8° the ram recovery was about the same for both ramps, but at angles

m u
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above 8° the ram recovery of the modified ramp gradually became less.

Both ramps possessed a sharp decrease in ram recovery between angles of

attack of 16 ° and 20 ° . The velocity ratios were about the same at low

angles_ howeverj the modified-ramp velocity ratio became less at higher

angles.

It was believed that the total-pressure readings might have been in

error due to cross flow in the vortex region of the duct. A shielded

total-pressure tube was used in an attempt to find any error that

existed. The data showed that the original rake pressures were at most

about 3 percent low.

Although the data are not presented_ several lip plan-form shapes

were tested which showed very little or no improvement in the ram

recovery characteristics.

The ram recovery characteristics at the compressor entrance are

presented in figure 23 for the modified ramp plan form with three wall

heights. The variation of ram-recovery ratio and velocity ratio with

angle of attack is shown in figure 24. The high-wall contours show

favorable over-all ram recovery decreasing with angle of attack with the

greater losses in the upper region of the duct corresponding to the

vortex losses at the duct inlet. By reducing the wall height to the

medium wall, a more uniform flow distribution was noted and was evidently

caused by the reduced strength of the vortex. When the wall height was

reduced even further the vortex strength was reduced and was incapable

of sweeping the boundary layer from the floor_ thusj the losses in the

lower region became overly large.

The trumpet-shaped ramp with medium-height walls appeared to give

the most uniform flow distribution and the highest recovery at the

location of the compressor entrance of any configuration tested.

CONCLUSIONS

The results of an investigation in the Langley 300 MPH 7- by lO-foot

tunnel to determine the low-speed stability and control and the Jet-
i

engine duct-inlet pressure recovery characteristics of a T-scale model

of the Edo 142 hydro-ski research airplane indicate the following

conclusions:

i. The model had elevator-fixed static longitudinal stability

amounting generally to a static margin of about 0.19 mean aerodynamic

chord throughout most of the lift-coefficient range and became extremely

stable near the stall.
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2. The maximumtrim lift coefficient available from the elevators
was 1.09 and was increased to 1.2 by extension of the leading-edge slat
inboard.

3. The model had approximately neutral static directional stability
over the yaw range of ±5° at low angles of attack. It could be made
stable by blunting the rearward end of the hull.

4. The effective dihedral of the model was high throughout the
lift-coefficient range mainly because of the large vee tail.

5. The effectiveness of the rudder (rudervators) was adequate to
trim the model through the yaw range of ±i_ ° at both low and high up-
elevator (ruddervator) tri_ angles.

6. The aileron effectiveness was satisfactory up to and beyond the
angle of attack for maximumlift coefficients.

7. Of several configurations of the jet-engine duct inlet, which
was located on top of the fuselage, a duct with a trumpet-shaped ramp
with medium-height walls appeared to give the most uniform flow dis-
tribution and the highest run recovery at the location of the engine
compressor.

Langley Aeronautical Laboratory
National Advisory Committee for Aeronautics

Langley Field, Va.
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TABLEI

CHARACTERISTICSOF -SCALEMODELOFT_] EDO142 AIRPLANE

_riginal configurat ion_

General :
Distance from normal center of gravity to ruddevator

hinge at M.A.C., inches ................... 43.2
Span (including tip floats), inches .............. 69.0
Length, inches ........................ 101.7
Height, inches ......................... 24.6

Wing:
Span (no floats), inches .................... 64.8
Chord (parallel to airplane center llne), inches ........ 16.2
Aspect ratio .......................... 4.0
Taper ratio .......................... 1.0
Incidence, degrees ....................... 2.5
Dihedral, degrees ....................... -2.0
Sweepback,degrees ....................... 35.0
Airfoil section (normal to leading edge) ........ NACA641-412

Slat (fixed, external):
Chord, inches ......................... 1.93
Span (exposed 18.5 in.), inches ............... 20.27

Empennage:
Span (true), inches ...................... 40.2
Chord (constant), inches ................... 10.99
Incidence, degrees ....................... 1.25
Dihedral, degrees ....................... 45
Airfoil Section .................... NACA64-009
Sweepback,degrees ........................ 35

Fuselage:
Width (max.), inches ...................... 7.0
Height to top of canopy, inches ................ 16.7
Length (without empennage), inches ............... 92.9
Duct (max. diam.), inches ................... 4.5

ill
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TABLE I

CHARACTERISTICS OF 5-SCALE MODEL OF THE EDO 142 AIRPLANE - Continued

Areas :

Wing (total), square feet ................... 7.29

Aileron (one), square fee.t .................. 0.393

Slats (each) (exposed 0.206 sq ft)j square feet ....... 0.271

Stabilizer, square feet ...... . .............. 2.22

Ruddervator (each), square feet ................ O. 32

Stabilizer (horizontal proJection)_ square feet ........ 2.17

Stabilizer (vertical projection), square feet ......... 1.08

Duct entrance, square feet .................. 0.0521

Alighting Gear :

Main Ski :

Length, inches ......................... 24.2

Beam, inches ......................... 4.4

Area (projected), square feet ............... 0.664

Tail Ski:

Length, inches ....................... 11.50

Beam, inches ......................... 2.09

Area (projected), Square feet ............... 0.150

Tip Float -

Length, inches ......................... 26

Beam, inches ......................... 4.1

Aileron:

Span, inches ........................... 14

Area, square feet ..................... 0.393

Chord (perpendicular to hinge line), inches .......... 3.32

Fence:

Span (total), inches ..................... 18.36

Height (constant), inches ................... 0.95

Tip Skid :
Boom length, inches ...................... 14.0

Skid length, inches ...................... 3.70

Skid beam, inches ....................... 1.22
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TABLEI

CHARACTERISTICSOF5-SCALEMODELOFTHEED0142 AIRPLANE- Concluded

Ruddervator:
Span (true), inches ...................... 15.3
Span (horizontal), inches .................... 10.8
Span (vertical)3 inches .................... 10.8
Chord (perpendicular to hinge llne), inches .......... 2.70
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Figure i.- System of stability axes. Positive directions of forces_

moments_ and deflections are indicated by arrows.
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Figure 2.- Three-view drawing of the i_ scale model of the Edo 142 air-
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plane. All dimensions are in inches.
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Figure 4.- Details of slats investigated.
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of the test model. Center of gravity at 0.25 M.A.C.
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Figure ii.- The effect of elevator deflection on the aerodynamic
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C__ --^T - ,.



34 _! NACA RM SLSIEI0

24

2O

16

a, deg
12

8

4

0

-4

-8

t

--+ --

I

!

!

I

!

i

-,4 -.2

L __

_ f/J

!

0

=--

m_

o _30 °
o -2525 ° -- --
L -20 °
[] _/5o

-9.5°
A - 5 °

o O e

15 ° ,

-_,_

-_

__

_ _ -

.2 .4 .6

CL

i

.8 ZO

_ ¢
,,T,3

-
J_/ /-F - --
/I/

IP

_ _j

1.2 1.4

.7

.6

.5

.4

Co

.5

.2

./

0

(a) Concluded.

Figure ii.- Continued.



NACA RM SL51EIO 35

Cm

(b) Center of gravity at 0.40 M.A.C.
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Figure 13.- The effect of stall-control devices on the aerodynamic

characteristics of the test model. it = l°15'; center of gravity
at 0.25 M.A.C.
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